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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin-film 
polycrystalline silicon solar cell having superior 
photoelectric conversion characteristics and to provide 
a manufacturing method, by which the thin film 
polycrystalline silicon solar cell is efficiently and easily 
obtained. 

SOLUTION: A p-type polycrystalline silicon layer 3 of 
this thin-film polycrystalline silicon solar battery 10 is 
composed of a first layer 32 and a second layer 34, 
successively arranged on a positive electrode 2. The 
average grain diameter of silicon crystal grains in the 
first layer and the second layer is 10 (am or larger. P- 
type dopant density in the first layer is 1 X 1018 per cm3 
to solution limit density at atmospheric pressure and the 
heat treatment temperature at the time of forming the 
first layer. The p-type dopant density in the second 
layer is reduced monotonously from the vicinity of a 
boundary in contact with the first layer to the vicinity of 
a p-n junction surface in contact with an n-type 

polycrystalline silicon layer 4, is the solution limit density at the atmospheric pressure and the 
heat treatment temperature, at forming of the first layer near the boundary and is 1 x 1015-5 x 
1017 per cm3 near the p-n junction surface. 
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1 

[BMWll] ««^, M.IBS«±^»rt*ixSM 
(»IBjE«±lc*a*JxSpai*IS*vy3^JIi:, 
HUlS p A v- y a >S -b A > 

«HB!B-0»2Stt^lSr©JiSr»«1-S^y 

i # <os&8iaa& teas # ^ b&i$ -e fo t> , 
m-<om % #Bi£#a* s>wb n sj^js a v y = > 

-frBifflSt-^Tttl X10 ,5 -5X1 O'Wcm 3 

JBA^y=^Jifc, MCplMA^y s^JB-bfcW* 
^Sn^^SeV^y = WtBnffl#«A^ya 
^■Ij:««sU*v^J: 5 lc«HBpa#J»Avy = ^S±l- 
»«S*u5iE«i, fflEnSi&BAvy =*>-m±\ztef$. 

£ *x 5 «s t * #+■ s »bs**sa v y = >*»««n? & 

WIBpffl*ieA^y a^Jittx miSSffitwWSUTIBB 

MB»-©JBRt^»-oJi«r«*i-5^y =vttAtt<o 
MBJS— ©JBOpfflK-^^MK^oaiftdsi x i o 18 

HulB^^coji^cDfijISp^ K— MK^P^aflWtflE 
<£>JI Icg-T 5 »B5fi«^ <b huB n A V y = v 

^^ar^HuB#Bia^tc^v>-cf±i x 1 o 

1 8 fl/ c m 3 -*ftlJEd*o«rE*— oJI«r»flii-S £ # 

-&®afi^»C*3V^Tttl X10 ,5 -5X1 0 17 ^/cm 3 

[W**3] WEM*. i!ttB*r©Jio»*$ixx 
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2 

#m £ 1" 5 »#* 2 K:Btta»MIE£tt A ^*»« 

fee 

*4SJEld^^y =y|:»Lt pi K-/>V h &*5 

miB&MJf ^r^/u^r^v-y ^Jii^&aSrfT? - 

i: «t 9 > ^*fcS36« l 0 m m^±Ov' y = >«S Aflfcd* 

0 1 8 i/ c m 3 —^cftJEd^oWBlRiAQfa^taffi (C*3 it s 

SJEfg— oJUbK, r^T^vuny, »*SA^y 

xtt, BulET^^y ^vy =vi:mjBaS[>feAV 
y 3 ^ coa-frttd* ^5^1 Sr^^-T 5 IB 

i/y^y^MHtWWl 0 MmJ^_bcDi/y 

lcJ:t9 % mEpaLK-^^h*:'a'*i-5JB— OJB«r»« 
B9B»-OJi_b^nS*«SAvy 3^Ji«rW«i-5 p n 

WEpSK-^V MS-f-^jBSSrgrB*— 

#Ba£«d^fl9Ens#ttAvy ^ >m\zmi-% p n.« 

-frB3£«lwdMtr*n^«/>$-fr5 t fct«c, SRftJK 
50 $rBuB#B3£«llw*3V>-C^^JEd>OHaB^— 

Bp ng^i5^l-*5V^tHl x l o 15 -5 x l 0 17 ^/ 

M^L^ov^y 3^UpIK-^ hi* 5 

^JR^ ± tc T * ;u7 r ^ > y 3 ^r^i^-r 
HtjE^Jlii^T^-/U7r^v / y =^Jimj»*aa«rfT5 C 

e>«/£$*uT*3!K piK-^VhlfoM^lxi 

0 1 *m/ c m 3 -**£Ed»omEfRftaofflflEJJl*5tt 5 

at, 

mjEM-o^Ji^. r^r^vy^y, »«SA^y 
fijE^H^^-bl-, 7^7r^^y ^ »JBAi^y 
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3 

#asaS«^e>miBna!*jie*vy = >n«t5p ng 

cm*ti-z>z.t, *r#*ii-a»K*is*s'y a 
[»**6] s«-hjd, s/y ^i*Mu^v 

y a ^icfcfr Upi K-^>- h t ft 5 C fc ^^TIBftTc* 

tic J: 9, ¥J9tti* s 1 0 /i mK±©*/ y a 

St. 

a^, xfi, satEr^/^T^^y =>tB«iB«*s*^ 

vy =^trJ*»ftS*T¥*9ttSd* 1 0 um£l±<Di/V 

wiBJBrKo/BWdcxatwfev^T, t^^ssrwii 1 ^ 
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4 

ISp n»#ifi#fcL*3V*-Cf±l xiO ,5 -5XlO' 7 i/ 
cra 3 i:t5:h 

[If 3ft* 7 1 StEJbtc, ^y^y^l^U^V 
y a yic^t Ltpi K-'O h t ft 5 - b #*I«Bft7c# 

7 T ^i/y a^nsrwa-j-sxat, 
;o WrlE^JRS tr*/u7r ^vy ayfcwi^ff^ 

t Id £ t) , Jp*Mfc«J& J 1 0 /i mJ£Jl±tf>i/ y a ^Jgftttd* 
0 1 8 <®/ c m 3 ~^JE^^o^|B^^^^lC4ott5 

at, 

a>, SSIET^^^T 7Vy a ^ £ gJlE^fe^V 

ya>ioll*»H»«Siit*5!?, nSK-^^h 

lo^mKi^yayeitttu j&»oi^b*k, mis 
■wjffiwricxat, 

miaiB— ojiwritxajwJ3v>r, t^tissroito 

lap nS-frififfKi^Ttti xio 15 -sxi o 17 <n/ 
[^W^SMfflftlttW] . 

[0 0 0 1 ] 

ai*3tt»vy = >JB±«cnai*tt*vy =ya^s$ 
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5 

[0 0 0 2] 

r^s 0 cio^i*^-^^ HB«o-c#5*»m»i: 
LTtt, «;=*K &r^e^ttotR^ 

[0003] RlMlvy 3^Mtt«)|ia»S{: 

ttV^ttp i ng^^Mttfeti, y a 

£>s 0 

[0004] ^oj; ^»m#jBivy =y*»t»^ 

fiillSroH, StS±(c#IS»^y =^JI*r«ric1-<5 

[0 0 0 5 ] ^O^O-o t IT, #§l¥9- 
181344^»cttT/u^s:i?A<oa**ai*»**r3pl« 
Lfc^fifeK «t 5 ©it * ft* ^ y = y»i*Btfti s li^ 

V^o r*fc>*>, 5te-fSS-bl-T/U^ = 9A*$tP*« 

v\ ^mJit vy =^»«rJD»wm$it-ci»«Ji^fe-> 

fi> p i n»*fc*i-S#tt*^y =>JBfc*«U * 
[0 0 0 6 ] ^M2000-232231#^«ICH, 
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rftfc>*>> jfe-T, MS±fci/y 

5 * * ?H£0. 001 -o. 1 %WL*%tt s *r *s < . 

550t\ 4-8#IHJ»HIStt ! a4:fTV\ ISliftSAItr 

5^JR7C*»ff*5 x 1 o' 8 cm- 3 J^T^'>£l2:, Jr 
20 So 

[0 0 0 7] Ht^ Applied Physics Letters vol. 7 
3. No. 22 (1998) pp. 3214-3216(^1 tt N vy^yfro 

i/y 3>»Bl«:»5ti-s*ft* s «**turv^ Q rftfr 
iter. *K-tK. ^y^^«nr/u^ 

y a v kAI t **iB5t5 1 *©#*tW J: 9 t><& 
30 v^ft-CJR^&SrS-^^J: £K JilBT^^^r^v^y 

t RiB*ic*fcsio ju m^±©v y a t m 

mt<OftM\zVrmZ*tZ> 0 tit, ^JRJIi:XtR2:^n 
1 0' 9 cm" 3 )ttt5*iBii'>y 3y»i«t 

So 

[0 0 0 8] 

[*W*«**LJ: 5 £rSi£IH] U^/^^, 
9-181344^*^IB«0^y =y»IiclfM^^ 

40 Kig^ffin^Ttt. ^<^3o(Df^je^^foofc 0 rft 

rO^&H, v-ya^^5^(D 

JtxaMMtfc** C t -CfoSo 
[0 0 0 9] Sfc, JR 2 OlfllJBjft^ #btu5#*SS^ 

COM/? ic^t^vy^yi <d^^ £r MC (c «J W L ft 
50 v^#*SiBr>y nyjfwlil:7;u^^lMot 
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i&m*£.CZo tit, 88LfcT;i/^!?AIS:+ 
Jfi&Wip i n«*fc*t5^y =^i«r«llfc» 

[0 0 10] «3<Z>R5lg;&tt, _L|Ep n»*Xttp i n 
[0011] _h3zgO#^2000-232231-^ 

£«icett<aMR#«iftvy a^*»m»o»3t*a 

tffc. #W2000-232231#-^^JC|Stt^5Slit^fetc:J: 9 

«as*ifc»K*i»*^y = ^*i»«ftfc*5v^-cf±, 

»Jifc*5^*#tt*^y ^Jf + t^ 5X1 0 18 cm 

[0 0 12] Hie, Applied Physics Letters vol. 7 
3, No. 22 (1998) pp. 3214-3216tc|B«^*ffitc «fc 5 

v>rv>5^T, c*u«r»mi*js»vy = 

ffl1-^Ji±|E(7?WBf32000-232231 *4*«Ud*3 ft 5 38m* 
©^^yro»H«©IHIi*:ls!3B-tf#5^ri6tt* J *>S, * 

?a^ct 9 •b&^msrv&mmk vy = t sr^a-r 

SOT, &«»ify =^Jit Si fcfr<g£ 
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i? 

*<Dtz.#>, #§fl¥9-181344^i&<D;fr8i(0«fc 5lw#£P& 

ivy a ^±^m^co^®j® t it«v^:i:i«*ft 

'^otc„ 

[0 0 13] ±IB«*ft«^*1-SRjSI-« 
70 RIMivy =» J: < 

[0014] 

»vy =^JB±^nffl#JI6*vy a^Ji*«»aSlx-CJ3 

*tfi-^<«tt*W#*«*afc»*. pl#j61vy=y 
Ji*rnffl**»vy3^Jifc»LftV^J||-©JIi, nS 

Jl JIBS*** b n v y = xji 5 

»ffiifi»tcraa*t-c*W::«^i-5 «t 5 t 

[0 0 15] MM. iSao»aSSr*i-S 
pl#8*^y=vlfc»«t5B^ *-r*-©»-b 
icr^^T^vyny, »«gfivy=> % t^e- 

[0 0 16] i-ttfefe, **Wf±, ME-bte* 
jStSnSjESirs ]ES±i:M$WpS*e*vy = 
^JBi:, pI#Sivy=yI±HM$ii5nI#ie 

ivy=yii:> niMA^y 3^s_bic^$ns 
40 pffl#JS»vy a^jitt, ^micp^ triage ^5 n 

ra-wi5rMt6vy = i 

ftS^ ixi 0 18 ^/ c m 3 -*la]E/^oig— (DS&M 

!&-tz> t # w*«s f aajK«-*5Jt5B*is*«a'Cfc t) > 
*affSfi«^d»*t-c*Wfc»*L-c*5 9, j^-o, gnats 

50 *«J|LBifi«J-*5V^-Ctt**ffd»o«— ©■«r»rti-« i 
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9 

ffiiSftK^Tfil X10 ,5 -5X1 O n |/cm 3 t 
[0 0 17] ro«t9l-> pl#8fi^y =^*S:J:1B 

[ooi8] ft**, ;$:ra#i;i:fc^TJi, m~oj§m;i 

So 

v y a ^nt*icie*ttj|L*sia*tc:fffti- 5 £ irft i? % 

[0 0 2 0] i-(7)It(OplK-^y hlfO 

y r»ft<7>«»^«)5^d»i-sfr, je*^** y r 
[0021] ft*3, *m*b#(j:*5v^'C, rig— OJi*r» 

i-ftfefe, ftK^Brft^ffi-bi-vy = 
^*s«T«ft7c*^e>45A«Jl«r*«L, Mt-C^Jl 
;u77^^y3Vit*«t5^y ^M^Sr&MJl^ 

felfflStt, MUJ: 9 fc 2 o- i o omv^st- 
fc5:^ff*i<, JfeA&ftJ: 9 t>ms ot:{fi;v*j&« 
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;o 

[0 0 2 2] -t tt N ±B©*£jft*fe* ^JX-WC, H— <£> 
X 1 O l8 fi/cm 3 -^MH^O^-(Oil^i55c1-S fc 
liixio' c m 3 -**JE*»o»— co/§ SrJKriti- 

tt, ^(O^mn l x i o'Wcm 3 - *:ftJEd>o»— 

70 T?fo 9 , KI12X10 1 8 fl§/ c m 3 — **JEd»o 

«fc L< 114 X l 0' 8 B/cra 3 ^ 

[ 0 0 2 3] jejc I-(Dl^pSK-/^h^y ? 

^^Slliixio^i/cm 3 -^ 

20 RS#»Jg "Cfe 0 . J:Dff*Kli3xio * 8 i@/ c m 3 

>- ^i^^^^^lwti, -t<^»JKHl'x 1 0 18 H 

1 8 ffl/ c m 3 -*«ffid*olB— SrJBrt-J-S i # 
3 x l 0 18 ^/cm 3 -^JE^o^— ^)I$rMt5 

io [0024] 3szi<Dm*<Dm— comiz&irzftffi 

i£«fi«(OplM^ hlffi^MW* l x l 0 l8 fll/ 
cm 3 *lT*fe5t, iZcol^OplK^y hjm^ 
©»*4gB#a/hft 0, «^<DjEa^o»»co«i*J, IE 

?Lc!>*«^o»itro»(wiS5F+» i: ft s m^mit^m 

JI4io»— <DJI^«1-5J|ifl5ieff«*^ Pi K-^> h 
Jl^^^jtfi2 X l 0 18 -5 x l 0 19 l/cm 3 t$)5 

[0 0 2 5] II(7)i^^P nSh^Sa&#fH«<^ 

40 pi K— hJS^F-^SSdS 1 X 1 0 15 ^/cm 3 7^« 

^fi/cm 3 ^^^^^, ^^MTtS^i^i/ 

IBO«^d*fe, S^i^pn^Seg^pl 
K-/<y MK^oaaEttl xio 15 -5xi o^ffl/c 
m 3 T^S^<h^^^t<^ 5xl0 ,5 -5Xl0 ,6 fi 

[0 0 2 6] £fc, »E-htWfltS 

50 tb5pai#»*vy = pffl#«*->y a^JiJh 
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11 

lcE«**tSIR-03JBi:^f>*«Stb'C*5?), US-OS 

S^lXl 0 18 ^/cm 3 ~*^/£^ofg-<DJI£ffM 

= 69 + p m K— ^> KJIK¥o»ft^JS— oJUc»"f 
5JMBE»**6 nlMi'/9 ^B^gH^ p 

ifi#tt::J8V*Ttt 1X10 ,5 -5X1 0 17 ^/cm 3 -Cfe 

[0027] ±iso^#^«^-rm-^Sf±> P a k- 

= ^J!<7> n ®*JB*^ y =i >Jico*gj£ £ tut v *fci>*» 
KBtti LfcfflWHJIlSK n M&i£& is V = yjlic&tt 

IWotk p nf*#«*fc:te\^T3&£Lfc* + y 

[0 0 2 8] 4*5, rcDS§£\ MttK— OJiOJBjatS 
[ 0 0 2 9 ] *JBWtt, *«±^W«UfcjEtt± 

[c, v-y ny^SSiSU^y =iyi^it P IK 
U &\,^&mSI±\zT*e/i>>'7T * vy =yiS:Mt 

t? 5 w 1 £ ?> , ^titm** i o /i mj^jto-> y = ^fe 
iit, »— 7^/i/77^vy=^ 
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72 

ZMf&TZ^V =*>'&t£&itZltX¥-1& , tiim& 1 0 Mm 
<fctK pi K-^y h Sr$tt?)I-^I?rMt5I 

lolMiit, m~^Ji±{-n^#^fpi/y 

*3tt5@*K#*K£ U p n«*5£«lc*5V^Tttl x 

[0 0 3 0] wOjHat^fe^«ttV(i, %\Z.m^<tz.2^<0 
pffl***5/y =^»tolHl^IEa«r 

20 $wvy =>«&^«^y 3yJBo«*ft«rffiiii-5 

Itopi K-/^y h ^yy ayi^utt^^: 
tlci:otK-fymfc«), v'ya.yi^f^iciS 
DTtt»*IB*r«M»L, Svyayf^SOpSK-^ 

Ji^iott*&$ns7c*tt->y ayopiK-^yh 1 ?*) 
5fcfe^yr©^7-t4e>^ ^m^^^r^yr^ 

[0 0 3 1 ] **W©3KJft*ifett, ^c^m^^>^ 

MtftS A > y a co70J3t £ 1-*<T 

fi, _b^cD«fc 5 2 pffl*tt»i^y 

[0032] *»w^^:*5v^■c, Jfttoaat^**? 

R8*t«tS2:H, '>y3V«r»*-fbi"5i:it>fc, »<b*u 
5Vy 3^*gft«[^l€lttmSr 1 0 Mm^JblC^^it 

50 -A^£r^-f- 0 
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13 

[0 0 3 3] S<RJh«c»aUfc]E*± 
ic N i/ y n y t l^o V y = y l:^ UT p i K 

ff 5 C^i^ 9> *p*S)*fc&J&* l 0 timSl±<Dis)) 
1 x l 0 18 ii/crn 3 -^^/E^o^^cO^S^^tt 

a rb#«s -e fe s sg- ji & wj*i- a sg— ^im 
vy=>\ xtt^ 7*;u7r^vy = vt»j|g*^y = 
■»aiat, mHcog±t^ s 7wr^u = y x 

waist* j»&3i3ui#!S^3&fTV\ s^ogs. 
tfnivy 3^Ji*«fi8;i-5 vy ^^n^ttf 

tic*!?, pIK-^yhtSttS*- 
■oJifeWrti-5lBl^>JiW«iai, Sr^^T*5 5, a* 

o s £iw»wrtiafc*3v^ ti^ti^mwi^w 
frb na#8ivy = y)Bi:«t5 p na-frffi5se«-j&> 

lxio^-sxio^i/cm^n:^ 
[0 0 3 4] C^SHS^ifeKl^oTfc, ^l:I^2o 

*r*f 5 c i id»Tfet]|RMii/ y =« ^*»*ft«:8[i* 
[0035] ii:, Sffi-h^, vy = 

±C7^u77^^y^yieMt^ia^ &mj§ 
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14 

«a**t5JB=o»«r»rt-J-5KH<DJi»riciai:, f» 

-WSrJBH^JIt^JeiRSiarSCilciJ: 19 s pf K-/^ 
fc, tBl©JIJiirna!#j|8*i/y =yI?rMt5p n 
B«rWflci-5«BBWJ«iai:, ■raffi±JcMfc»di 

0»*€rW— OJi^»i-*#ffi5E»^fenai*tt*i^y 

MEfcU png^M^TIilxi0 15 -5Xl 

[0 0 3 6] £0>»iS#i6K:J:*Ui* ^i-3£-</c 2 0CD 
*45i«t*t5*38W©»I#8i^y = y*»t 

a&^s^ pi^^y=yi^ni^yy = y 

[0 0 3 7 ] 4*5, **9H-*3V*T. r»— tf)j§<7>— ffi 

i^»K:>raLfc«aBj twu r®-os±tcwa$ 

rv^jfev^K— (^goKtBB±t-?f^i"So 
40 [0 0 3 8 ] MK-bfc, vy ^^i;^ 

±C7^77^vy =iyieM«Hh 

t7^/U7 r * > y = ^SfcS&atSSrfT U^rCJ:^ 

i o /iniwovy =^jiefi3ted>e>*fS^ix 
xteVs plK-^'y^wM^ixio^fi/c 

*>5»— o»*r«ai-5fR-oJBWtf;iafc, S&-tf>jl 

±(c 7^7r^vy = y, Wiivya^ xn, 
jo 7^7 7^^y =yt»givy 
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15 

iritis SK»**r»ffiifi««cd8V^Ttt**ffi3&» 
JMMEiU png^toV>Tlilxio l5 -5X 

vy^ytKMil^^iit^o 

[0 0 3 9] ^^Si|^?£^«tott, ^t:i^:2 0 
ttKjft3M£<7>X««rf? 5 - i tf*^tgft»K#*Sfivy = 
[0 0 4 0] 

(2]2(a)-(c).i2l3(a)-<(d) Rt/IS 4 
(a) - (d) (i, ^tlf^KD^^iVy^y 

*»m»©»3t*tt©— ii©xa*r^i-xaia-efc*. 
[oo4i] i i^-r j: o \^ ^mmmmcomm^ 
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[0 0 4 2] Sffil HaKSffil±lw«jB*tL5jEffi 

2, pI*g£^y=^S3, nS^jBSvy^yl 
4, *a 5 ^iii#*ivy=^*iw» 
i 0(D^jKitxa4 J l-^P^6^l-K^#5^^^'b 

**g*^y = #tt*i/y =^«s«^> 

v-y = :xg;K ; ^fyu^M^^ISK ; 7Vu$ 

70 [0 0 4 3 ] Sffil±^fig$tb5jEa2<7>S»]« 
■f) o*«tta^«)llliL-C*>5*tt«r««U-ciJ: 

T&SStRSrffi/BLTfc ct < , _bIB^lC^«fdBii^y 
[0 0 4 4 ] J:EoK«l±tc:»rt1-5jE«2 i It 

iwwcai*E«2j;jc»«stt5 pa^si^ya^ 

30 13 toj|LB^*5lt5«:*«r«ftUTE*2**e>Opai 
*«S*i^y 3^Jt3©*Mt«rl»Jh-*-5*:*Oifcftffi»» 

feottiv^ Ea2_blc^$ti5pS#«g* 
v-y 3 vj§ 3 *^^KWroJ^*|Bjfc1-<5fc«)«>^« 

X^£0^oS^®ffiSriES2 i: Itiv^tt «tv\ 
[0 0 4 5 ] 3E«2±^Wj«i-5 pffl#»*vy 

= VJl3tt, 5E«2«JCiB11*Jxfc»-OJi3 2 fc, n 
40 M#^ B B H ^y =^J!4fi!I^B«*^fcJSXroJl3 4 & 

<om 3 3 4 «t?)Vy =^^<D 

¥*&«E&fi 1 0 ^mWitfcSo 
[0 0 4 6] m—<om 3 2 Idte, p S K-/<>- YUf-ft 
1 x i o 1 8 I/ c m 3 -^r^E^of $rMt 5 

-&*$^rv>s, ^LtcopiK-z^htti/y^y 

i:*»KJ6i-Swi:*SflTIBft5c*"Cfe5. pffl 
50 til X 1 0 ,B fl/cm 3 ai-Cfc5. 
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[0 0 4 7] -2r, mz.com 3 4 n x friZ&^tzX o \z 

(Cjo^Ttel X10 ,5 -5X1 O 17 i/cra 3 ^^ot 
v^, 4*5, 8rol3 4©piK-^yMi, <o 
Jl 3 2l^#S;h/CV*5 pi K— h tfH- 

[0 0 4 8] nlMtvy =>® 4 Id fit, n|F-^ 
^ h^^TStl/TV^S, nl#8*vy3yl4©nl 

K— Xi^ MK-?©»flf|i % 5xio 18 -ixi 0 20 l/ 
cm 3 tfc5:t^U, l X l 0 19 ~5 x l 0 19 

hiUtt, y>\ t*. ry^y^vs 

[oo4 9] ««eiW4<oit«. ^yr^ 

^tt, »iroi3 4tni#8ivy3yi 

4 fcCJlMBKlttp n8*BF 1 O^WfllSix-CV^S. 
[0 0 5 0] nffl*«*vy =>Ji4-h^*«$iX-5* 

1£5tLTJi, TA^~£-fc, ^ 

S5i:Ltlt aW#7*««W>««*:«^-Ct>J: 

[ 0 0 5 1 ] J£AT, B2 (a) - (c) , B3 (a) - 
(d) RW8 4 (a) - (d) fctBt^fe, Hll- 

^ifiSI^vy^yrtMi o <nmt1im<oift 

[ 0 0 5 2] 01(1^ Lfc«K#iBflV y = ^*»fl?fe 
1 0 cos— co3B5S*feH, 3fetwiE-<^«t aki: L 
X, SSlil:MU:iEi2J:t:, vy=y«iE 
j^l^ynyCMUplK^y 

^te45c*a»fcfts&MJB6 o*radtu ik^^&mm 

6 ChlcT^-A^r^^y 7 0 ^Mt^Il 

Ml 6 0 7^^7 7 ^ y ^ y§ 7 0 IcMI 

Oil 3 2tr*at5*-©i**iak, I-<7)13 2 
±l:l£cof8 0*r»«1"5JB=©Ji»fllxai:, 

axttjftHRWftSfafefTv^rojB 3 4 eMtsirw 

IMlih ^cOl3 4±Cnl^iv'y^yl 

[ 0 0 5 3 ] Jtef, ftK 1 ±^»ri£ LTzjEU 2 
co§3 2fc*«1-5*ftttWtr:|RSStu4v^; tf-R 




7<? 

(a)-(c) tw^i-^HI^J: 9 81— <D@ 3 2 
^Mt5Ct^T^6o (§12 (a) H^ti:^^ » 

-©■»*xa^*5v^rw:, *i\ x« 1 -ticKiaw* 

[0 0 5 4] ^ w-C\ ^M^6 0fi s vya>i**R 
J5U ^y nytfttpIK-^'y h £ft£:i£: 

#&«7G*Tfc ^I16 0J tit 

Wi5 0 0 nm-Umtfc5:l:Wil<, 300 
-5 0 0 nmt*)5:tiS J J:!?ffi 
.20 [0 0 5 5] It M16 OJilCT^/l-^r ^v-y = 

■CfeSo *t 7*;u77^^y=^l7 0S:Mt5 
RtlKiftMl 6 0 fctt**r«MMfl*U;:3 Tir h 

lasrifcft, 7^77^v'y = yi7oeMt5 

:tWtU>, ^Wi^^tiifl *S6i-SJ»«La^ 
i!?S-(Z)l3 2S:Mt2)^ 3ttJB-0>Ji 3 2 *• 

7 0O*Wi5 0 0 nm — 1 n mtfc5: 
L<s 3 0 0— 5 0 0 nm-CfeSw bfr£ 9#£lV\, 
ft£5 N 7*^7 7 y = 7 0 Of ^H4Ii 6 0 

[0 0 5 6] ftfc, *-0«?g«Xa^*3V^"C. 9n\zm 
-<fc £ 0 &mM6 0 t7^77^Vy 3^17 0 

^MiaSJ: 9 t) 2 0 - l 0 0 ttv^, J:?)»* 

CO^a»C«t!9, El 2 (b) ^^-Ti: 9 7^7 

r^v-y =>a 7 o*r»jfci-*fy =>-j©^^^m^6 

ixi 0 1 8 i/ c m 3 - ^M^ol-col 
^bft^^— 3 2 ^IE@2±i:^Jl^ 6 0 t <Dftffi± 

\zMi£i-Z>o ^<vt^, i-col3 2co±il:fi^Ii 
6 0 (cA«i-5AAAMa 6 2 
50 [0 0 5 7 ] Znm&m*, ±&<DmM3k1fr<Di>k* s 
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*fc^a*^«t>-e3o»-24*mit?*>ix5. mtf, & 

0 0-5 7 0t-Cfc5:i:^»4L<, 5 0 0-550 

Mtt3o»-swiiBA*»*Lv\ m^^w^r. &Mm<o 
j&K#5 00-55 ot:^^ i ~ 2^ 

3 0 5>-5^Sft^SLTt>«tV\ 

[0 0 5 8] (21 2 ( c ) (C^i-J: 5 ^ %—(om 70 

3 2 _hlc£H£ L^SAAMJI 6 2 U ||-Z>g 3 

2<D»E£r«tti$i*:* 0 a&&HJl6 2©Bfc*tt4Mffl© 

*m v ^fcSJStt-Y s> ^ V^O^*q<D3i y >- ^ 

[0 0 5 9 ] SHCOB^xaH, EI 3 ( a ) 

TM^mE.(om 80 t 3 2 ±lzMf$LirZ 

^tllil 0 nm^TTM^ UV^ IE 

1-5 0/imffe5:l:^l< N 1. 5 
[0 0 6 011C, ^JUKScXSttBI 3 (b) iC^ 

fete, J»»axttu--1f*o*HRJIt«ajcJ:9 % Jg-co 
/§3 2«rSj6M^ 0^^"T5i/y =J 

fi*fc£1-*o fit, CO^^b^B^ I-COJ13 

fc*#Sr»fc-*-««»**r#i-5*-oJB 3 4 
[0 0 6 1 ]-^ K-^^hO»»«fc45JI U 

:7?iiS-wi3 2) d^fcSJi (Cw-efiMHoJi8 
o) \zh~-'Ob&fflk1-*k£* 8:»Elt^*<45 




2/}. 

(DmZte&mtteZo *<Dtctb, g=©l8 0rol$i: 

«nl#feSvy =>Ji4^^$^5«Xro«3 4 
(OmffiX'CD pm K— 1X1 0 15 — 5X10 

COM— GOD 3 2<DJ¥^H»X<0Ji3 4 *S«jacStu5ttfc 
W:«LT«^i-5o ^t, EI 3 (a) ^1"^-^® 
3 2 £g£H<Z>J§ 8 0 irco^SF 3 8 pSK-z^h 

HBI3 (b) ir^i-^— (DM 3 2 ^-^I 3 4 
®F 3 i45 c 

[0062] m=(Dm 8 osrtt*ft$-fr5fe*oife«ia 

[0 0 6 3] pnft^SSlgli ^§ll:ni# 
»*vy =vI!rMt5I§-Cfc5c AfrWJwtt, EI 
3 (c) td^i-J;5l-, SXOJ13 4 0#ffiF 3IC»L 

r^t^J:*?, 1213 (c) ICtM-J;?^ p ngMF 1 
otfiM&ZinZo ^-^I3 4^±ll(cnf K-/<y 

ffl#«*^y3^Ji4o*$ttWciBss^-f. 
y =>-jf o^-efc^o 

[0 0 6 4] ni#gfl^y =yf4^MUfc»i: 
fi, 1213 (d) ic^-r «t 5 nm&f&Ais!) =3^4 

*Bt»l0Ol#«rt*:*«Sit5 g *flc»fc:tt, * 
*£5ti\ nM^tefify 3yi4ll:7;u^ 

[0 0 6 5] Ei 4 ( a ) - ( d ) Sr#.W L4/$ s 

tpl K-^> hiftSCi «s pr«45£»A»e>45A« 
■ 6 0WI8U »v^4*Ji6 0 iicr^^r^^ 
y nyi7 0Sr»flti-5Xat, Mi60i:7W7 
7^^y =*xJf 7 0lcf?ft«ia$rtT9 wt»dJ:i9, S«l 
±JcWrtUfcM2±JcJ»-(DJB3 2*r»fli1-5£-G) 
■»«xafc, H— OJB3 2_t*CJBHOJi8 0«r»«i- 
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m 9 o sr»/ai- s nivy = yir^it t , wa^sx 

[0 0 6 6 ] S-OSiiS*"»^i3*t5JB— OJl^Xfi 
EI 2 (a) - (c) ^^RUcfc 9§!-oJi3 2 

[0067] ftIC, g| 4 (a) (^ihJ: 9 Id, H = <Z>JI 

»rtxatw«icur«— ojB3 2_h^n~oji s o£ 
[0068] nivysyisaiait, B4 (b) 

yl9ot ur»=oJB8.oJi^*j«i-5xa-e*)5. 

yi9o^ft*ifei:Lttt, y^ at*, r^^t^ 

[0 0 6 9] nl'/yn^igOfronlK-^ 

^h*f©Mtt^ »3*i-*lSr(7>Ji««xafc*5v^T 

H^ct^), f^fV^nl^y 3^1 9 o^&±Stffc 
[0 0 7 0] srolfStlgfi, El 4 (c) ic^i-J: 

3 4Wnl»V>y =yl4S:Mt<5Ifitfc 
J§3 2 SraSAJl LTflZOj§8 OWnS^y =3 > 

l# i o m m»±ovy =y»*tttt5. tit, r 

(D&Mtlttmm^ 8-©i3 2d^pSK-^h«: 

M^:^^?»fctMM^t5Sr(Di 3 4£ 
Mt5 £ £ tc nl^fii/ y 32 xj§ 4 «r»jji1-5. 

£§— Og3 2d^^HcoS8 0<E>F*3fcBl;ifttt 
TltlRt5pfflK-/^hf4, «09ttttEH«:MAax 
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Z&m&WfrbffliX 0. 2-0. 5/zml:^5J:9l- 

[0 0 7 1 ] fc*5 N m~(Dm 34&0«nI#ifSS^y 3J 
4 SrMtSKI-pS K-^'v h ^^-^g 3 2^ 
f>S^l8 0^6»t5fc^ SX<&Ji3 4Mg/ffi£ 
tltfOl-Ol 3 2^f^HSr(Oi 3 4 a«fl£ric£;h/ 
5l!J^Jt«U-C«^i-So «oT, 1214 (b) td^i-fg 
7(9 -O§3 2i:IECDl8 0^MF3 8[± N p^K— 

t>JC*^rlraSl(0{R!lJCi"tb, IBXOJ13 4d5JgfigSiX 

7t^^fij2i4 (c) \z^-rm-<Dms 2 tm~com3 4 

tO*IF3t^5 0 1214 (b) CL^i-fgZcD 

l80t nli/y 3y|90 £<£>#®"Cfc5 p n»fr® 
F8 9I1, piK-/^FCTI^|3 2Mni 

i/y 3>i 9 o cgAtsf -effi»t5fc*> wxtoTB 

20 >-Ji4 3fl5»aSiX*:«^ttBl4 (c) td^i-^XOg3 
4t ni#US^y 3^14 ^SiTfc^ p ng^® 

f i otis. mMmxnytmjrt&mk lxi*. 

"CSS. 

[0 0 7 2] n m&&& V 1)^14 Srff^ LWfcl- 

fi, IS] 4 (d) 

tti 0Ol*MSr^^-f^o 

tB6 (a)-(c) v B7 (a)-(e) StfE) 8 
(a) - (e) tt, thWBBOllWI'/yay 

*»«ftoK3t*ao— «<oxa*r^i"xaia-cfcs, 

[0 0 7 3] 15 l^i-J: 9 l-> *^ft^fflo»M#JIS 
l^ya^*IW»l ltt, *t ItStti 4:, X@2 
40 p^iv-y3y§3^ nS#jg*^y 

y = ^*»fi* 1 1 tt, ni#gs^y 32>g4_bicigE 

ttU<j^v^J:5^cpal#^S4i/y =^Ji3±^jE«2 4:W 
flSUfc«*ttH l ^Lfc*W*iiSifr>y ai^BMMfe 

[0 0 7 4 ] J^T> H6(a)-(c),BI7(a)- 
50 (d) (a) ~ (d) «:#H8Uft*«fe. mm& 
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[0 0 7 5] SJR^Sftvy 1 CO^-CD 

^116 0 kT*fr7TXis!) ^^170 h&Ml&1-Z> 
xa k > 60i r 7^vy=yi70 ;c:f^ 
^aSrtTPdirt-J:!?, IGfi 1 ±fc*— 0>JI 3 2 fr&dc 
't5S-©IMlIt, m~(Dm 3 2 J^^HO/I 8 

a«:fTl*»XS>Ji 3 4 $:Mt5^Z^IMXl^ 
^-^3 4±fcna#tti^y=^B4tr»J«t5 P 

fc«tHBF3 3tWa:i-5«mHWflcXafc, g£ti!®F 

[0 0 7 6 ] 5te1\ l ±(c^-co^ 3 2 

(c) *i-^W^J: 91-^13 2Mt5: ijftst? 
tr<5o ::t\ B6 (a) -(c) 7*irm—<omtei&T. 

»j*1-*XSa s *<, SSi±l:4M6 0Srie»?gfiS 
-J-3«*M±BI2 (a) - (c) fc^Lfc^fcWItrcfc 

j^-r^o *(ftBo|§I2 (a) &/Bv^iftW LfcSlfc 

3BflcXa^*3V^T, H»3*^l§i2 (b) ■«rflv^R«Lfc 
itui£<^[Sl2 (c) «rfflv^RWLfc*afetn»ro 

[0 0 7 7] JB = ©JI*axatt, 07 (a) K 

fc, K=oJi 8 0 <o*dt*"j6tt«ri6oia 3 (a) £/J§i* 

[0 0 7 8]ftC, iroiWIHt 17 (b) 
^t<t9l:, fu^colS] 3 (b) «r«v^TKWLfc)R«a 

roi3 4Sr»atSXl-Cfc5. rfufc: J: t» p M K- 

*i-5Sr«oJi3 4*s?Kdc$Jx5o **3h ^tf>£:^> El 
7 (a) 2 8 0 k <73#® F 

3 8te, P IK-^Vh^-Ol3 2^bIE(Dl8 




2002-261305 
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4fti&&^Mzi&\z-\imi (b) \^-rm—(om 3 

2 ^f§~CDH 3 4 ^0#®F 3t45, 

[0 0 7 9] pn^MlgH (217 (c) 1^1" <t 
9tc, mMo[§]3 (c) fr«v*TKWLfc*«SfclW*o 
SJfclCfctK S1^13 4 0#iF 3fc#LTE*NW<0 
Ji«PfiS«^ n S K— x h £ - k «t o 

±««««rna!#JS*vy =^14 fci"5 0 rtvlcJ: 

5, H7 (c) pn^|Fll« 

JO [ 0 0 8 0 ] BttJBT&ftxatt* B 7 (d) (C^-Tct9 
I-Ol 3 2 <7>— ff^A^BU Lfc^ai®F 3 3 

trsatsis-efcs. **3* 07 (d) ns^g 

H y^y§4 34i «rBfe* U S-og 3 

2©*Efc*«fc*ffiLfc»fr*r*L-CV*5 0 9 
BfflBF3 3^filct5*ffiiUlt n 

31 y ^ >- ^4$ ^ 4*fca © 3i > y v ^ & i w J: 19 gff m <n m <r> 

[0081] mug/sxan, m 7 c e ) ic^-r «t ? 
\^ *K:»^fcf*Bt#**vy =^*»*»i 00s- 

]E*2*na**i^y =^Ji4±JC»j5au ^^5^r 
BttJ©F 3 3±tcWj5S1-S. wtulct t), .*K#«Sft^ 

y = ^*B«*nws*i«^ffit5, z^r-iE@ 

J: ^KiTIMStiTV^o JEi2^<15 tit 
[0 0 8 2] »C^.|gl8 (a) ~ (e) *:#!« 

0 tr^r^vy =»yl70i: W/Smgt, 

^M^6 0 tr*^7 7^v j j 7 

3 ^ ^ *9 . 1 ±\cm-<vm 3 2 eMt^i- 

coiMli^ i-(Dl3 2±HI£(Ol8 0«r»« 
-TS^HOJi^xat. SH^i8 0±l:nI^y=' 

^ yi 9 0 t»«t5 navy 3 >i»*iat , 
xn^w^^ssrtTVNSx^a 3 4 &mj&i-z>mr.<DS 

BBF 3 3*rWrt1-S«aBWricXafc, MF3 3± 
fdM2fc*j5R1-3i: fctfcnS!#»*vy = >g4_h 
^*«5*r»rici-5m«»ftxafc A»fc»*S^TV^ 
S 0 

[0083] v y = >ic{^m?iii 1 1 c^^- co 

— (OJB3 2«r*«i-5*ttttWc:IB***t*v^ rco^ 
5/9 Will 13 6 (a) - (c) ^tl-OfMl 
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u^^mm^ x v m-v>m 3 2 twai-a :twt 

[0 0 8 4] ftfc, (2) 8 ( a ) |C*1-J: 0 tC, 3IH<DjI 

TS-Ol 3 2 ii^Z^i 8 0 fc»a-t-5 0 
[0 0 8 5] nIVyayi*J«iatt % El 8 (b) 

St K— H5r*tr>y 3^i©v^d»irnlvy = 70 
ttlli 1 0 n mHTTfe 5 w i s^ff S LV\ nlVU^ 

^■9 0^*sii, »Bt#fe*vy 
ooKx^jB3t**<onffl^y =vs^iaxm^iBv>r 

[0 0 8 6] jfelcUHK^tti^y =v*HHt»l 

3e^<fcW«0*j«3&»6>na!vy 3yi9 0tfOnIK- 20 

hJW^Q*«tt«»i-s*xojB^xsJ-i3v>r 

[0 0 8 7] iZwlMilfl 1218 (c) Id^-TJ: 
?tc N 12} 4 (c) Sr^v^-CKHU/tRiaS^toaXtt* 
RB^atrfrr ttciJ: 9, £X<a« 3 4&U<n3!#j|£A 
vy 3>i4Sr^«t5X8-Cfc5, r^J: pM 

^£;fr-f S!i|-<7>J§3 4t»«t5i i t>KinM#*S(fl 

[0 0 8 8 ] ft*3, ^<£>^[C^ $r<Di3 4Wn 

l-(^i3 2d^I5(Z)l8 O^ifSfc*, (2)8 

(b) t^^i"^— (DM 3 2 £f5Htf>Jl8 0 tCDRffiF 3 
8tt, p I K-/<y h 3 2 ^ blE^I 8 0 

3 4&Mf&£tl1tmzttm8 (c) l:^tS-©!3 2 
t*2©i3 4t©ffBF3i:i^ Wl*lw, H4 
( b ) (I^tfEOl 80tn y =2 9 0 £ <DR 

^ly^rtb. m~<om 3 4^ns#sf B ^y =^§4 

36S*a$^fcaWiH4 (c) ^1-»X0)Ji 3 4 n 
Sl*tt*Vy 3>14 t^itfoSp nMlF 1 0 

[0 0 8 9 ] »ttlc&^j$xgtt, [218 (d) (w^-TJ: 5 

Id, m-(Dm 3 2 CO— «l^«fc:KfflLfl:fl&m®F 3 3 
«r»rt1-5Xatffc-5 Q ft*5. [2] 8 (d) ti x ni^U 
• ^ya^i.4 £fg-(7}ji3 4 tS:»4U m-^H 3 

l-RftiEF 3 3 &Mi&1rZ>Jjmk LTtes HfFi* 50 




2d 

[0 0 9 0] iffiMlltt. I2I 8 ( e ) £ 9 

jES2SrnS#8*^y 3yi4±fc»*U 
8ttJiF3 3±(^t5, :teJ: 5 , WR**S*V 

y = i i ©»*i«* s *«t 5, rrr-iE^ 

2lin M#*£jfl > y = 4 IZLfflb U*v * «fc 5 fcWjS $ 

v^s^t 

[0 0 9 1 ] &_h, jH*«tt^ov^-c# 
[0 0 9 2] 

i#«*vy = v*»ftf&2SttfWfflt#*s*vy 

[0 0 9 3] 5te1\ Ml IT^ryw^iiSM 

j£Ld>o>>y ay^^lipl h^^7/^;^ 
!?AHft54Ii6 0 0?^;500nm) 

0<O«ffi«rffl**c2B»|IB*«Ufc«, fcfc 

0il:7W7^v/y3y|7 0 (jf:^;500nm) 

^Lfc. ^lleotr^^r^^ya^l 
7 0tf>SfJI#£:, 7^^!?Ai: vy 3^to#»iaa 
(572r) J: 9^)5 0 < C<&l^525 < C-T? 1 B*W* tK^^ 1 0 

^e-7U"7 r * > y =3 >s 7 o t>*% */ y =3 Vj^-^r^^JSS 6 

OfdffiRU ^116 0 iE«2 t^)flSluI-Ol 
3 2^^pi^ii/y3yl ; 500nm, *S 

y n^j»A«[<^5p*Srt&11 ; 200^m, pSKw^ht 
fo^T/^^^^^^oajK ; lXl0 19 I/cm 3 ) ^ 
#tULfc 0 ^-^3 2(D±II:MIMM 

2^ry ^^(Dai^^^^-eaiy^V^^ 
I-^l3 2^i$rStti^fc, 

[0 0 9 4] m — 3 2±{ClE^l8 0t L 
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*ttfcJ:0»jSLfc. ftlc, 900T:, 3#<D*fl=ofci: 

g3 2^t) P S K-^> h^S£»ltirol 3 4 ifc 
l:l-<t«f4M^f ttfc9, SH" cdJI 3 4 coitStt 

isopSK-^yhaani xio ,6 i/cm 3 , ^— ct^ 

132 uncoil 3 4 ^MiSSTOp®K-^> h 

[0 0 9 5] ftC 3 4 (7)_h«««[CV^/U^ 

Sl:«t*?y^7^I (J¥*;0. 2^m) &JI2j£U ft 
V^TN 900^, 3#£>3:#<Dt> t-C7y7 B T--;uSli 
J:5*0fSSrtToTnS!#3eft^y = ^«4 ; 0. 3 M 

m) SrWdlLfc. fttc, nffl*lie*i/y a^JB4-bIc* 
«5 k ITT^^^WMMLt ftC n 

-IMb«*JB (**;70nm) trSAlTWMMAV 

«*«2) H5^LfclB=*ll6»tti:IB«(0«a«r 20 
#1-5 y =^*»«ft*rKTJ!iRMi-5 J: 

[0 0 9 6] 1 1 iri^ttr;^; -J-»K*rfllv\ 

T/u^? A/I 0P^;0.1jum) J: 0 

C-MIJbi^ s^y =>£:#*rj£u *>>oiy y = -c 

0 (J?^;500nm) J: 9 Lfc. ft 

y = >l7 0 0P*;500nm) £r^J*L*: 0 ftC A 

116 o tr^7r^^y =>17 owaiM, r 

/^^^ii/yayi^m (572r) £9^5 

7 o ^ ^> y ^ >®f 6 o ^ cm & 

116 0 t JzSEoSflsT^ ^ ~ £^J1 £ (Dftffi\zm—(D 

■ 3 2i:ft5pl#«i^y3yl (l?^;500nm, 40 
vy = J'ttatt^Piffl&S ; 200 /xm, pIK-aVF 
^57;U^r)i,g^J; ixl0 19 i/cm 3 ) 

tfwuut. ftc K-oji3 2ojbffifra«u^a* 

il§6 2 try ^IfcSRoaiy^^^S-Caiy^-^^* 
U *— OJB3 2 0*HfcjftS»auS*fc B 
[0 0 9 7] ft ^ 3 2 ±lCgHOJi 8 0 t L 

trwr^vy^yi (ff^ ; 2 ju m) 
Sl£«fc P^/SU*:,, ftt-> S^tf**^** 1000*10, 
60»©»«mfcf?o-C, *-(Ol3 2*ttg£& LTJH 
HOI 8 0 SrMSJMb UfCo g-^)i3 2i> 50 
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-<Djf 3 4 ^pIK-aV MS^to*«J±ft^Sfi^<^ 
lMM$rtlt*3D, Sr©i3 4 0*iWifiOpi 

K-^^h»£tf±5Xl0 15 fi/cra 3 , m~ <DM3 2 kW$ 
~com 3 4 £<D#®-e<z> P §J K— K^at*4xl0 18 
i/cm 3 ir/j:of: 0 
[0 0 9 8 ] ftlC N irol 3 4<D±Ummz^suy;ls 

V y ^7^1 OP* ; 0. 2/im) « 
U ftVN-T?. 900t\ 20#o*#<Dfc£T:/^7 f #S^>' 
3^«a«:tTftv\ Mtc, lOOOr, I0»©*#0)ti 
tK7>f^ ^«a«rfTo-Cnffl#«*^y =^14 
(I^;0.5/im) *:*J«Lfc 0 ftC nS*S*vy 

fc c ftc KJCtt^^^y^v^fe-cna^jfgfivy 

=i >-J§ 4 £D Jb® CD *r>^ LTV^V^#£S— Ojf 
3 2CD^® (S£tij®F3 3) iSdffltSiTxyf^^ 
Lfdo ftf^ T7dryWT'fe57th^h»5 
U m— <Dj§3 2<D®£H®F 3 3CEi2 k LT7;K 
= 9^«ffiS:»fiKL, nS#jf£S^y =^i40x y f 

lg!rMlfc 8 ftC nim^y3^l4©±i 
&l^Affi5 0±ffi^S»WJhfflli: Lt-»ftS*I (ff 
^;70nm) *»J& Ut«i#»ie/ y = ^*IMMl«r 

0Mft«l) H*«y2^ur, Sg-<DJI3 2 £JgHcD 
13 4 4r«r««Lrfc5A«*—OJB3 4 0ft»i: P lK 
^vhcoMM^^v«^tt5II^vy 
= ^*»m»«rKTI-KW1-5J:5^LTff»Lfc Q ffi 
E^)I8 0 \cm-(Om 3 2rt©pSK-^yMra:»§ 
■frSSSfc. t£tfeB#W2r 2 4 R#fm £ ^l3 2^)p 
h/E^cDS£±:!g-<Djf 3 4 pIK-/^ h 
IK^Ojfcfi (8xiO'Wcm 3 ) t45J: 

««r#1-5»«t#tt*vy a^*»*»*rfP»Lfc, 

^o^m, njg^j 1 o»K#jBfi^ y = v^f^m^cD^ 
14. 2 *k XttM 2 o»j^#ifeft 
^y=^iSfto*iSE*^i±i5. o%-e&o 
fc e JtRMloffJK#IS*vy =^*i»«»o* 
2. 8 %X*foo7t D 

[0 0 9 9 ] ±IBOW6« 1 &r^Xtt«l 2^|g£ 

^•TSii^UfcKit^^ h(i170R/Wir^<-^ 
(cfft>ixrVN5^7X^ft«rt«»T?««1-5»frOfe 
^r.^ hTfo5350R/W«75^^^^ 1 b^Hfc o 
[0100] ih,e>fl!>«*^feWfe**4Ji?>, Sffiillltc: 
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[0101] 

[El 2] (a) - (c) «u Hitw^i-»jK#js»vy 

[H3] (a) - (d) Ji, Hll^i-»K#JB*^y 

= >*»«*<aig— <0S^#so— iiositxm^^-r 
[■4] (a) - (d) r±, Hii^t»«#»ivy 



(16) W2 0 0 2- 2 6 1 3 0 5 

xmsi 

[Sl 5] **Hom#«ii/y 3y*Mi<o«iji 
ime] (a) - (c) B5i^-t-ffK#ttAvy 

[H7] (a) - (e) tt % B5^t9MMA^y 

= >±^m^^^-^Sit^&^-iicoS5txm$r^i- 

70 X^ElT&So 

[El 8] (a) - (e) ti, B5l^t*I#«iVy 

=« ^*»t*os- ^»3g*j£o-ao»3gxs^^-r 

X*MElT*£>5o 

i 2-jEffi % 3-pl#8*vyayi % 4- 

y^v^Urm^. i i-»K#3B*vy a^**mft, 

3 3 6 0-&MJI* 6 2 

7o-r*;u77^vy=yi, so- 

20 9 0-nlvy F10, Fll-p 

■ n^i, F 3 F 3 F3 8-# 

@K F 8 9 ••- p n ^□'So 



1] 



[El 2] 



[EI 5] 



F10- 




(b) 



zzzzzzzzzz 




(c) 
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[B3] 



(a) 



.80 




(c) 




F10- 
F3 



F10 




[B4] 



F38- 



-80 

-32 



(b) 



F89- 
F38- 



///////////, 



.go 

-80 
-32 
-2 




(d) 



F10- 




[SI 6] 



(a) 



-70 
-60 



(b) 



zzzzzzzz; 




-62 

-32 



-32 
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[12 7] 



18] 



(a) 



F38- 



-80 
-32 
-1 




(a) 



F38- 



mM 



-80 
•32 
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